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1. Introduction

This document describes the desisn of the dav tare compPuter svs—
tem incltudine the followina:

Desian PhilosopPhy — Basic philosophy by which the svstem was desisned.

Permanent Data Edit - Enter, modify or list Permanent data for sta-—
tions or delete stations.

Tare Read — Read tare and store data in data base.

Loa Update — Human review and update of svstem, station, and compPonent
status and review and update of l1og comments.

Davy Tare Write - Write dav tare.

Dav Tare Data Release — Release files used to produce dav tares.
Dav Tare Urdate — Add "late stations” to dav tare.

Davy Tare LCopPy — Coapv dav tare and/or print loos.

Svstem Review — Displavs data in swvstem and svstem parameters.

Computer to Computer Control - Allow 11/724s to communicate via two
special files.,

Tare CompPare — FProaram to compare data on inpPut seismic tare and davw
tare.

Enter Time Corrections — FProaram to eput in time corrections when thevy
are not automaticallv entered due to the data on the header of the
tares.

Enter Calibkration Data - Program to enter or correct the calibration
data manuall-v.

Data Purse — Furge the data from the svstem.

Data Complete — Program to set data complete and readv to write for a
station.

IUNIX Svstem Crash Rerair — Check and correct file svstems after crash.

Day Tare Svstem Crash Repair - Check and correct davy tarpe file svstem
after crash or disk failure, etc.




2. Desian Philosarhy

Due to the hish number of tares that the svstem must process, the
most imeortant constraint on the svstem is that it be highly efficient
and be as automatic as possible. On an average three full reels of
station data must be read into the svstem and about 1.4 network davw
tares rieed to be senerated rer work dav (see the rerort "The Global
Diaital Seismograrh Network-Davy Taee" bv Jdohn P. Hoffman, Open—File
Rerort S0-28% printed bv LU.5. Geolomical Survev for format of day
tares). To provide an adequate safetv factor the design @oal was set
to be able to read six tares and write three network dav tares in  an
eight hour work eperiod. This goal was accomplished.

Ta meet this =cal it was necessary to have all the data prorerlwy
stored during one rPass of the tare. Each one of the two or three com-—
ponents (lang perioad: short rperiod and intermediate period) had to be
saved in separate files and the calibration sienals had to be detect-—
ed, fit to a sine wave and the amplitude, frequency and the time
saved.

To reduce the amount of cperator intervention, as much of the
station“s conditien and oreration as  is pPossible are detected and
saved bv the svstem. The time corrections and time outases aver an
hour in duration are adtomatically detected and saved to be inserted
in the station lo=, The aonly human inpPut required for the SRO  and
ASRO staticons is the station comments and whether the data between one
station tare and the next is missine or will be provided later (cali-
bration and time corrections for Worldwide stations must be entered
manualliy). A1l the auestions are asked at the besinning of the rprro-
aram in order to save the orPerator’s time.

The svstem was desioned to be a self adarting svstem. The number
of davys af data that can be stored on the svstem: the averase amount
of data for each station and the averase amount of data for a set of
dar tares for a davy are all continuously corrected hased on the amount
of data beins processed. These values are used to control the storins
of data in the mass storase. The number of davs of data that can be
stored in the mass storage is determined by the size of the mass
storagse and the average amount of data for a twenty four hour pPerind.
This value, called the svstem span: controls the placement of data in
the mass storase and the default stoep time for readinge in data from a
staticen tare. As the data is written on dav tares and released, the
uppPer limit is reestablished based on the svstem sPan. The amount of
data written on a davy tare is used to determine the averase amount of
data for a twenty four hour period.

- Sve

The pProrer storase of the data is very impertant as there are two
comPuters simultaneous accessing the mass storage and the mass starase

is divided into ten "file svstems" due to restrictions within the
operating svstem (UNIX sixth edition). The mass storase consists of
twoe RPO& disk drives each having 174 million bytes of memory. The

svstem is desisned so that one computer writes the data on the mass
staorase; whereas, the other computer reads the data and produces the
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davy tares. The data is organized so that

the computer reading the

data uses one drive and most of the data written bw the other compPuter
is to the other disk drive. A "file svstem" is assisned to a pParticu-
Tar dav the first time that data for the dav is stored. Normaliy all
the data for the dav is stored on the assisned +ile svstem. A count
of the number of free blocks on each file svstem is maintained and
each time a station tare is read: a check is made to determine if the
station’'s data for the dav is expected to fit on the "file svstem".
This determination is based on the averase amount of data normally re-—

ceived for the station pPer dav. If it is

exPected that the data will

fit, it is written on the "file svstem"; otherwise, the other “file
svstems" are checked. I+ while writing the data on the "file svstem"

all the srPace on the "file svstem" is used,

the file for which there

is ne more room is maved to an alternate file svstem. If there is nuot
enough room on anvy file svstem ¢ither this tare is entered in a reread
table or room is obtained bv Puraine data for another tare and that
tare 1is entered in the reread tahle. The alaorithm used is desiened
to minimize the number of tares which must be reread.

When a tare needs to be reread,. all the orperator needs to do  is
mount the tare and answer the initial tare verification auestions and
then the pProsram using the reread table avtomaticallw determines the

prorPer Place to begin storing data.

By adding as much losic as rossible to

the prosrams, and bv  Pav-—

ing close attention to the efficiency of the Progsrams, a verwvw easy to
orPerate and efficient svstem has been produced.

3. Permanent Data Edit, DTFERM

This program is to add, madifv, list,

on the svystems.

3.1 Standard OpPerations and Messages

The pProsram is initiated by enteringe:

dtrerm<CR>

in response to the svstem request for next

-+
.
-—
(1]
m

and delete permanent

action desianated bv "U".




The first message of the Pprogram is:
add, list, modify or delete rPermanent data
This message is fallowed bv the first question:
function?

A response besinnineg with "a" desianates that a file svstem or a sta-
tion will be added. A response besinnins with "m" desisnates that a

file svstem, a station or the control data will be modified. A
resPponse besinnineg with "1" designates that the file swvstem, a station
or the control data will be listed. A response besinninse with "4d4"

designates to delete a file svstem or a station.

The next auestions

item?
determines what will bhe added, modified, listed or deleted. A
respPonse beginning with "f" designates a file system will be worked

with. A response beainmning with "c" designates the control file will
be worked with.,. A response beginning with "s" designates a station is
to be worked with.

3.1.1 File Svystem
This section describes the auestions and answers required to add,
modifvy, list or delete a file svstem.
The file svstem to be worked with is determined bv the guestions
file svstem = /dev/rpPxx?
where % is the rnumber of the file swvstem. Enter the two disit file
system number folliowed by <R, This auestion is not asked when the

function is list.

The program then will check the size of the file svystem and
print:

file svstem has nnnn free 2000 byvte reccrds.

where nnnn is the number of free blocks. This is not eprinted for the
functions delete and list.




3.1.1.1 Add or Modifv File Swstem

The number of 2000 brte
response to the question:

biocks

size = nnnn?

number of bloacks
enter

vhere nnnn is the current
the current is correct
blocks in integer form.

The number of free blocks is determined bw

for the file svstem

far the
“CR> else enter the

is entered in

file swvstem. If
correct number of

the Question:

free = nnRn?

where nnnn is the number of free blocks for the file svestem. I+ the
current is correct enter <CR> e¢lse enter the correct number of free
blocks in integer form.
3.1.1.2 List File Svstem

No additienal aquestions are asked when the listine of file svs-—
tems is desired. Al of the file svstems are listed in the torm:

file svystem size free

/dev/rpPsxx nnnn nonn
3.1.1.3 Delete File Svstem

No additional Questions are asked when the deletine of a file

system is desired.
If any data is found on the file swvstem

“file namex
not delete /dev/rpxx

data on
can

are printed and the file svstem is not deleted.

the messages




2.1.2 Contral

This section descrihes the «questions and answers required to
modifvy and list the svstem control file.

3.1.2. Madify Control

The averase amount of volume data can be modified by the =ues—

: tiaons:
amount of data for volume ¢ = F.+7
where ¢ is the volume number and f.f is the current averase amount of
data for that volume. If the current amount is correct enter <CR:

else enter the floatine point number designating the new amowunt fol-
lowed bv <CRI.

The appProximate size of the svatem sran is printed in  the mes-
sage:

APpProximate size of swvetem span is F.f
where f.f is the appProximate size of the swvstem span.
The system sran is asked for bv the auestion:
svstem span = f.§f7

where f.f is the current svstem span. I+ it needs no modification
enter <CR> else enter the floatine point number of the new svstem sran ;
followed bv <CR>. !

The next questions are to modify the dates on the srstem.

earliest dav on svstem = voory,ddd?
latest davy an svstem = wwvwvr,ddd? i
date of last volume 1 dav tare = vvvv, ddd?
Upper Timit of svstem sran = vwys, ddd?

where wyvv.ddd is the current date on the svystem for each entrv. If
the current date is correct enter <CR> else enter the correct date for
each auestion,

angy - o e - E

The warnine messase!

Warning. Upper l1imit must not be less than vol.l date
aor greater than vol.l date pPlus svstem sepan.

is pPrinted i1f the dates are not in the correct seqauence.
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List Control

further questions are asked when Tist contraol

data listed is:

amount of data for each volume
svstem sPan

earltiest davy on the swvstem
latest dav on the svstem

date for last volume 1 dav tare
svetem sepan ueper limit

sveatem cvcle beginnins dav

time between reading and writing
number of stations

reread information

is desired. The

3.1.3 Station

This section describes the suestions and answers required to add,
modify, 1ist. and delete a station.

The station to be added, modified, listed, or deleted 1s deter—

mined by

to which
<CRZ-.

to which
or s for

the auestiant
station id?

the two or three disit station id is entered

Add Station

svstem is determined by the suestion:
srstem?

the cperator enters w for Worldwide, a forr ASRO.
SRO fFollowed by <CR-.

s P PO SR, VP CYTIRIINE o F AN B Ty ey e

followed by

h for
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The number of LP. SF. and IFP channels is received in response to
the question:

nomm ch?
where n is the default number of channels and mm is the made. If the
default number is correct enter <CR> in answer to the aQuestion else

enter the correct number followed bvw <CR>,

The sample rate for LF, SF. and IP channels is asked for bv the
questiont

mm samPle rate nn?
where mm is the mode and mn is the default samrle rate. I+ the de-
fauit number is correct <CR> is entered else enter the correct sample

rate followed bv <CR>.

The name of the station is enteéered. in five ar less characters,
as the answer to the auestion:

station name?
The location is entered in answer to the auestion: ]
Tocation?
The Yoacation is entered in up to 52 characters followed by <CR:.
The next question is:
latitude?
The latitude is entered followed bwv <CR.
The longitude is asked for bv the gquestion:

lonaitude?

Enter the longitude followed by <CRIX.
The next auestion is:?
elevation?
The elevation is entered followed bv <CR:.

The averase amount of SP and IP data is entered in resPonse to
the questions

ava.amt. mm data?

where mm is either SP or IP. Enter the number of 2000 bvte records
that will nermally be used for each davs data of this mode.




Next the station los comments are listed and the qQuestions
enter two lines of new comment (S0 char.mas)
If <CR> is entered the comments will remain as thev are. If anvthine
other than <CR> is entered the comments will be changed to what is en—
tered.
The next auestion is?
Which component log lines 26-7% should be added?
A <CR> is entered if none of the component data lows calibration com—
ments are to be added. If LP, SF or IP lo9 lines need addition enter
1<CR>, s<CR> or 1<CR>. It 15 s or i is entered the statement:

Normal ed rules arrlvy. Enter w and a when done.

is Printed. Then the 1og lines can be added.

After enterina a the progsram will produce the messase

Calibration data uepdated.

The component laz guestion is rerpeated until a <CRY> is entered
which terminates the pProsram.

T

£1.32.2 Modify Station

Eachk station mav have a number of records for the permanent data.
Each of these records has a period for which the record is valid. In
order to determine which record to be used ¢for madifvy the svetem
prints the record number and the beginnineg and ending dates of this
Pperiod in the faollowing form.

record beainnine Jdate end date
1 1979, 1 1980, 24
2 1280,42 1720,4%5
. 1220, 54 end

The proaram asks which record is to be modified by the suestian:t
record to be modified?

The record to be modified should be entered. If a new record is to be
added after the last record, a value one greater than the last should

.4
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be entered. If a record is to be deleted enter the record number im-
mediately followed bv d. N ather questions are asked when a record
is deleted.

The beainnina date is asked for bv the '’uestiont
beainning date = wvvv,ddd?

If the beginnine date is correct, enter <CR>S otherwise enter the
correct beginning dav.

If the record is not the last record, the endinse date is asked by
the auestion:

End date = wvev,ddd?

If the end date is correct, enter <CR>3 otherwise, enter the carrect
end date.

Bv chan2ina the beginnine and ending date, the dates of the other
records are also modified. The procedure is to remove the modified
record from the other records changing the besinnins date of the
record followine the modified record and then merge the modified
record into this set of records adiustineg the other recards” besinnins
and ending dates accordinalwv. This procedure will pProduce the desired
results if the end dates of records are modified rather than the be-

ginnina dates of the following record when it is necessary to change
the date or when one record ceases to ke wvalid and the next one
starts.

The next auvestion:

svstem = =7

where = is the current srstem. If modification is reauired enter the
new srstem followed bv <CR> else enter <CR>.

The next auestion is to modifyvy the number of channels:
nomm ch?
where n is the current number of channels and mm is the mode. If no
change is desired enter <CR> e¢lse enter the new number of channels
followed by <RI,

The sample rates are moditied bv the questions:

mm samPle rate f.¢7

where mm is the mode and #.Ff is the current data. If the samPle rate
needs to be changed enter the new sample rate followed by <CR> to the
correct aquestion else enter <CR> to the auestion.

rmndaun afa




The name of the station is modified bv the question:
station = oooum?

where xxxxx is the current station name. If the name is to be modi-
fied enter the new name followed by <CR> else enter <CR> alone.

The location can be modified by the auestiond
location = =3x...x?
where »x«...x is the current station location. If a change is desired
enter the new location, in 92 or less characters, followed bv <CR>
else enter <CR> alane.
The next Auestion:

latitude =

where » i1s the current latitude. I+ it needs to be modified enter the
new latitude followed bv <CR> else enter <CR>.

The lorngitude is modified bv the auestion:
tongitude = =%

where = is the current lonaitude. 1f no modification is needed enter
<CR> else enter the new lonoitude followed by <CR>.

The next auestion is:
elevation = =7

where » is the current elevation. If the current elevation is correct
enter <CR> else enter the new elevation followed by <CR>.

The average amount of SF and IF data is modified by the questiant
avg.amt. mm data = =xx7?

where mm is either SF or IP and %% is the current entrv. I¥f the

current entrv is correct enter <CR> else enter the number of 2000 bvte

records that will normallv be used for each davs data of this mode.

The calibration freauencv and the averase calibration wvalue for
each mode and channel are modified by the auestions:

wd

-J

calibration freauencry for mm ¢ f.f%
ave.calibration value for mm < Vv.v?

where mm is the mode, ¢ is the channel number, f.f is the current fre-—
quency for the printed mode and channel and v.v is the current averase
calibration value for the printed mode and channel. If the vailue




printed in each question is correct enter <CR> else enter the new
value. These two auestions will be rerpeated for each mode and channel
for this statioen.

Next the station los comments are listed and the question:
enter two lines of new comment (20 char.ma:x)
If <CR> is entered the comments will remain as thev are.. If anvthins
ather than <CR> is entered the comments will be chansed to what is en—
tered.
The next auestion is:
Which component log lines 26-7% should be modified?
A <CR> is entered if none of the component data los calibration com-—
ments are to be modified. I¥ LF, SF or IF Yos Jines need modification
enter 1<CRX», s<CRX> or 1<CR>. If 1, s ar 1 is entered the statement:
Noarmal ed rules arply. Enter w and a when done.
is printed. Then the 1oa Tines can be modified.
After enterine 8 the program will produce the messase:

Calibration data urpdated.

The compPonent log Question is repeated until a <CR> is  entered
which terminates the pProgsram.

F.1.3.3 List Station

Each station mavy have a number of recards for the permanent data.
Each of these records has a pPeriod for which the record is valid. In
order to determine which record to he used faor list the svstem prints
the record number and the beginnine and ending dates of this period in
the followins form.

record besinning date end date
1 1979, 1 1920, 24
2 1920,42 1920,4%

. 1930,54 end
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If there is more than one record the program asks which record is to
be listed by the suestion:

record to be listed?
The record to be listed should be entered.
The information to be listed is:

average amcunt of data for each mode
start and stop times for 2 most recent tares
calibration data for each mode and channel
station name
tvpPe 3
lacatiaon
number of channels for each mode
sampPle rate for each mode
latitude
longitude

b elevatian

The list function lists the station las by first printing “Sta-
tion loo comments” and then printine the two lines of the station lao9,
Next the user is asked which data comPonent l1ose should he listed bew
the auestions

Which component log lines 2&6-7% should be listed?

The acceptable responses are longa<CR>», short<CR>, intermediate<CRI: or
<CR>. Onlv the first character of the responses are used so 1<CR>,
s<CR> and i<CR> are accerpted provided that the station has the com—
rponent requested. If Jjust the <CR> is entered,. none of the component
loes are listed’ otherwise, the 50 lines of the requested Tog are
printed and the auestion is repeated until a <CR> response is received
and then the pProgram terminates.

3.1.3.4 Delete Station

There are no further auestions ask when the delete station func-—-
tion 1is execuyted. Each dav station file is checked to determine if
there is any data present. If no data is found the dav station +File
is deleted. If data is found an any davy station files the message:

data present for vvyvvy,ddd

is pPrinted.




If no data is found on any day station file the station is delet-
ed.

If data is present for anv davy the messame:d
data present - cannot delete

is printed.

q, Read Seismic Tare and Store Data Program. DTREAD

This pProgram reads the seismic tare and stoares the data in  the
dav tape data base. The operator spPecifies the channels,. the startins
time, and the stopping time or number of davs of data to be stored on
the data base.

4.1 Standard Opreration and Messases

The pProaram is started by enterine
dtread [-1p]<CR>

in response to the svstem reauest for next action desisnated by "4A".
The pPresence of the —-1p option will cause any tare error messasgses or
beginnineg of event messases to be printed on the Tine printer. If the
-1 option is absent, the standard outeput device is used for all mes-
sanes. The first messase of the progsram ist

read seismic tare and stare data eroaram

This messase is followed by the standard initial header messases and
the question:

std Parameters?

A respanse befinning with "v" will cause the auvutomatic use coprticon to
be enabled for tare errors, besinning of event and timine error mes-—
sages to be suppPressed, and the next four qQuestions described in this
section to be supPpPressed with standard options assumed. A response
beginning with "n" will cause the standard automatic correction of er-—
rors and message suppPression Qquestions to be asked followed by the
faollowing auestion.

store sp chanpnel?

A resrPonse beginnine with "+v" will cause the data for short period
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channel one to be stored on the data base, while a resrponse besinnine
with Yn" will cause no short pPeriod data to be stored on the data
base. The standard response is """,

store iP channels?

This auestion is only present for Worldwide tares. A respanse beain-

nine with "v" will! «cause the data for intermediate period channels
one» two and three to bhe stored on the data base, while a response hbe-—
ginning with "n" will cause no intermediate period data to be stored

on the data tase. The standard response is "wv".
start time?

The response to this message must be v.dddshhimmiss.ss<CR>», an accept—
able shortened version, or a null response. For a null responses which
is the standard resronse, the startins time is assumed ta be the
startineg time of the tare or, if part of the tare has been Previouslwy
read and stored on the data base, the time when the previcus storins
of data from the tare was terminated.

stop time?

The response to this messase must bhe wr,ddd.hhimmiss.ss{CR>, an accert-
able shortened version or a null response. If a time is spPecified,
the program will stor storine data on the data base when the time
corresponding to the data is areater tham or eaual to the specified
stor time. A null resranse will cause the fFollowinsg «ayestion to  be
asked.

nr of davs to store?

The respoanse to this Question should he the number of davs of data to

be stored on the data base. A partial dawvw counts as a dav. A null
resrponse will cause the pProsram to store data until an end—-of-file 1is
encountered wown the seismic tape, the data time is 9reater than the

urpPer limit of the Svstem Time Sean or an abort condition is  encoun—
tered.

will data prior to wvw,ddd:hhimm:ss.ss
be surprlied later?

This Auestion is produced when no historv of tares read exists for
time pPrior to the tare beina read. A respanse beginning with "n" will
cause the first dav” s data from the tare to be considered complete. A
response beginnine with "v” will cause the pPraogram to assume the tare
prior to this one will be entered later and the first davs data from
the tare not to be considered complete unless it starts at the begin-~
ning of the dav.




is there data between this tare and vrddd>hhimmiss.ss
to be supplied later?

This auestion is produced when tares of a later date than the tare
currently being read have pPreviously been read. A response of "n"
will cause the data between this tare and the specified time to be
marked comPlete. A response of "v" will cause the pProgram to assume a
tare is missing and to not mark the data between the tares complete.

data missing between v.ddd,hhimmiss.ss and w.ddd,hhimmi:ss. ss
will it be surprlied later™

This Question is produced when there is a 9ap in time between the tare
beinga read and the tare in historv., A response of "n"” will cause the
data between the times specified to be marked complete. A response of
e willd cause the pProgram toe assume a tare is missing between the
specified times the data will not be marked complete.

Once these questions have been answered. the erosram willd beain
storine data on the data base. After each dav's data has been suc-—
cessfully stored, ane or more of the followine messases shall be Pro-
duced:

1P data complete to v.ddd:hhimms:
sp dJata complete to w.ddd.bhhiimmiss.ss nnnnn records
irp data complete to v>dddshhimmiss.ss nnnnn records

E8.88

When all the spPecified data from the seismic tare has been stored
aon the data base. the progsram terminates.

4.2 Error and Warning Messages

The following error and warnin® messases mavy be Produced.
vsddd,hhimmiss.ss data durlicates data on disk

This error messase is produced when an attempet is made to Toad data on
the disk and there is already data for the specified station and time.

error! tare time backed ur to veddd.hhimmiss.ss

The time on the station tare backed wup in davs oar more than one
minute. This is caused by an error aon the station tare.

disk space not available

Ilisk space has been exhausted and this dav is later than anvy on the
svstem.




warning! tare must be reread at later date

This warning is pProduced when the entire tare is not lcaded on  the

disk for anvy reason.

warnina! dtrerair needs to be run

This warnins is pProduced when an error is found on one of the files.

S. List and Madify Lass, DTLOG

This progsram allows the user to list and modify the comment por-—

tion aof the station and data logs and allows the user to

full station and data laas.

3.1 Standard Operation and Messases

The program is initiated bv enterine

dtiloa<CR>
or
dtloes ~-1plCR>

erint the

in response to the svystem reauest for the next command indicated by

the "Z" promept. The presence of the —1p opticon causes the
printed on the line pPrinter when the eprint loss fupction is
first messasgse is:

loas to be

used. The

list, print or modify station and data los comments

Next the following qQuestion is asked:

function?

The answer to this auestion is modifvICR>, 1ist<{CR> or print<CR>, On—
1v the first character of these responses are checked so m<CRY, 1<CR>

and p<CR> are acceptahble.

The next auestion reauests the id of the station to be
modified.

station id?

Enter the two or three disit station id followed by <CR>.
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Each station mav have a number of records for the comments and
rermanent data. Each of these records has a pPeriod for which the
record is valid. In order to determine which record to be wused for
modify or 1list the svstem prints the record number and the beginning
and ending dates of this period in the followins form.

record beginnine date end date
1 1979, 1 190,24
2 1920, 25 1220, 27
. 1980,54 end

If there is more than one record or the comments are to be modified,
the progsram ask which record is to be used bv the auestion:

record to be soWMmMmMmHm?

where <xxxxxx> is the word "modified"” or "listed'. The record to be
used should be entered. If a néw record is to be added after the jast
record, a value one areater than the last should be entered. If a
record is to be deleted enter the record number immediatelr followed
tl"n’ " d " .

The remainder of the orPeration of the dtles pPraosram derends upPon
the function beine Performed. This 1ist and suestion 15 not Produced
for the print lo=ss functian.

S.1.1 List

The 1list function lists the station loe by first erintina "Sta-
tion 109 comments" and then printine the two lines of the station log,
Next the user is asked which data component loa should be listed bew
the questions:

Which compPonent los lines 26-75 should be listed?

The accertable responses are l1onadCR>Y short<IR>, intermediate<CR> ar
<CR>. Onlv the first character of the responses are used so 1<CR>,
s<CR>» and i<CR> are accepted provided that the station has the com-
ponent reauested. If Just the <{CR» is entered, none of the component
lo9s are listed; otherwise, the 50 lines aof the requested 1loa are
printed and the Ruestion is rerpeated until a <CR» response is recrived
and then the prosram terminates.




5.1.2 Modifv

The beginnins date is asked for bv the questions

beginning date = <vwwv,ddd?

If the besinnine date is correct. enter LRI atherwise e

correct beginning dav.

If the record is naot the last record: the ending date is

the auestion:

End date = -vwvw,ddd?

If the end date is correct. enter <CR>»y otherwise, enter the

end date.

Bv changine the beginning and ending dates, the dates of
records are alse modified. The pProcedure is to remove the

record from the other records changineg the beginnine date
record Ffollowineg the modified record and then merge the

record into this set of records adiusting the other records”

nter the

asked by

correct

the ather
modified

of the
madified
beginnines

and endina dates accordinslyv. This procedure will eroduce the desired

results if the end dates of records are modified rather than
ginning dates of the following record when 1t is necessary
the date or when oane record ceases to be wvalid and the
starts.

Next the station low comments are listed and the questio
enter two lTines of new comment (20 char.max)

If <CR> is entered the comments will remain as thev are. If

ather than <CR> is entered the comments will be chansed to wh

tered.

The next question is:

Which component loe lines 26~75 should be modified?

A <CR> is entered if none of the component data loe calibrat
ments are to be modified. I+ LF, SF or IF Joa lines need mod
enter 1<CR>, s<CR> or i1<ZR>. If 15 s or 1 is entered the sta

Normal ed rules arplv. Enter w and 14 when done.

is pPrinted. Then the 109 lines can be modified,. Refer
descrirtion of ed in the UNIX documentation for the option
in ed.

the be-—
to change
ne=xt one
ns

anvthing
at is en—

ion com-
ification
tement:

tna  the
alltowable

R

da o cadaih do




After enterinea 9 the prosram will

Calibration data updated.

Ppraduce the message:d

W At 2.+ e,

The compPonent los auestion is repeated until a <CR> is  entered

which terminates the pProaram.

A
-
[
.
o

Frint

The print function produces an imase of the loos as thev will be

recorded on tare.

For the print function the next auestion after the station «ques-—

tion is:

Date?

The date should be entered as either four digits of vear or  the last
digit of wear followed by a comma and the davy of the wvear. Next the
loas to be printed is requested bw the auestion

laogs tw be pPrinted?

ﬂéR} or d<CR> desisnates the statian

T Lav Tare Write Proasram. OTWRITE

This proaram writes the loss and
a volume of day tare.

A.1 Standard Oreration and Messages

The pProgram is started by entering

dtwrite [~1p1ICR>

in response to the svstem reauest far

A carriase return or a<CR> designates both the station and data loas.
s ar- data loas,

data on magnetic tare to produce

next action desisnated b "AV. i

The pPresence of the -1p orPption causes anv pPrinting of tare louas to be




done on the line pPrinter. If the —-1p aption is not present, the stan-
dard output device is used for all messases. The tirst messase of the
Progr-am 188

write dav taere progaram

Next the day of the tare is reqauested bv the following auestion.
dayv?

The response should be the dav of the wear for which the tare is to be
written.

I+ no previous valumes have been written for this dav tare, the
following i1s a sample of the messases that will be Fpraduced.

currently have 2.3 tapes of data with 25 stations.
stations are averagins 12574 of normal amount of data.
it is expected that 2.1 tares of data will be received.
how many tares will be Produced?

The response should be the number of tares that will be produced  from
this dav s data.

The proaram determines which stations have data to be written on
the dav tare and the amount of data per station. The stations are
sorted bv their id s and the folloawine information is printed.

data available for day ddd
id station amount
nnn Lididd

total dedddd

where nnr is the station ID, sssss is the station name, ,1ii1 is the
portion of a tare required for this stations data, and J.44d4d is the
portion of a tare for all of the data listed.

If judddd is areater tham one, the following message is produced:

are stations thru nnn accertable?

If J.4dddd is less than or equal to one, the following message is
duced:

is this list of stations accerptable™

A respPonse to either of these auestions beginnineg with the letter
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will cawuse the davr tape to be written wsing the data from the stations
sPecified. A response beginning with the letter "m" will cause the
followine message to be produced:

which stations should not be used?

The resronse should be the station IDs of the stations not to  be
written on the tare, serarated by commas. The list of stations to be
written on the tare is produced again deleting those which are not  to
be used and the total portion of a tare required for these
stations(j.didid) is checked and one of the two previous Questions is
asked. This continues until an accertable list is produced.

Prior to writine the tare, the following question is Produced:

loas to be pPrinted?
The accertable responses include "a" for all logs, "n" for no lows, or
a list of the tvpes aof lTogs to be pPrinted serarated byv commas where
"t" is for tare low, "s" is for station le=a, and "d4" is for data loes.,

The tare to be written on shouwld be mounted when the followins
message 1s eroduced:

mnt tare on mtl, tvre s

When the tare has hbeen mounted, the creratoar should tvre us or @ where
g, if present, is desired umnit number if upit 1 is not to be used.

The tare Tog is written on tare and if requested pPrinted. An
end-of—-file Follows the tare loa. For each station, a station lewe is
written on tare followed bv an end-of-file and if reqauested the sta-
tion les is also Printed. For each component of the station, a com-
ponent 1oe is written on tare followed bvw the component data and  an
end-of—-file. If reauested, the component loe is alsa printed.

.2 Error and Warning Messases
The followineg e¢rror and warnine messases may be produced bv the
dav tare write pProsram.
no stations for dav tape

No stations were found for the specified date or the oaperator elim—
irnated all that were found.

warnina! eparity error, station nnn cPp v.ddd-hhimméss.ss

The longitudinal parity character generated by the dav tare read pro-
aram is not correct when read from the disk.




failed to write dav tare

The davy tare write prosram has abarted.

7. Dav Tare Data Release, OTRELE

This eprogaram releases the data used by DTWRITE.

7.1 Standard Oeerations and Messasges

The prosram is initiated by enterina:
dtreled<CRY
in response to the svstem request for next command desisnated bv "4U".
The first messagse of the prasram is:

pragaram to release data used by dtwrite

The next messase is: ;
Dawv tape for vwwv,ddd volume v i
has the following stations: ;
NNNe el |

where nnn...n is the list of stations on the dav tare tor dav vvvy,ddd
and volume number v. This messase 1s ftollowed byv the question:

should this data be released?

A respPonse of "v" will cause the data to be released and this entrv to
be removed from the table of data to be released, a response of "n"
will skip aver this entrv, and a response of "o will cause the entrvy
to be removed from the table. This message and auestion is rereated
for each entrv in the table.

Next the followine messages are eroduced:
earliest data on svstem is for wvvv,ddd

last volume 1 davy tape is for wvwevy,ddd
station tares For wvyvsddd should be read

-3 i




After these messases the pProgram checks the stations to determine
if thev have any comments or chanses in permanent data which are prior
to the eariiest data. If a station is found with data Prior to this
date the followine messase is pProduced:

should permanent data for station nnn
vvyw,ddd be removed?

where nnn is the station identification and wvvyv.ddd is the date. A
respanse beginnine with "+" will cause the pPermanent data for this
station for the dates equal to and prior to the date listed in  the
question to be removed. Any other response will cause the data not to
be removed. This guestion is asked repeatedly until all the staticons
are checked at which time the messaael

all entries processed

is produced. This message terminates the pProaram.

8. lav Tare Update FProaram. DOTUP

This eproaoram adds aone ar moere station’s data to an existins
volume of dav tape.

2.1 Standard Operation and Messages

The program is started by entering
dtur [~1PI<CR
in respanse to the system reauest for next action desisnated by “4“.
The pPresence of the —-1p option causes any pPrintineg of tare lwas to be
done on the line pPrinter. I1f the —1p oprtion is not present. the stan—
dard output device is used for all messages. The first messase of the
Progsram is:i

urdate dav tare pProsram

The volume of the dav tare to be urdated should be mounted when
the followins message is pProduced:

mnt tare on mtO, tvre =

When the tare has been mounted, the arPerator should tyrPe us or a where
u, if pPresent, is desired unit number.
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The tare lo9 from the inPut tare is eprinted and the following
auestion asked:

urdate this tare?
A response besinnine with "n" will cause the proaram to terminate. A
response beginning with "+v" will cause the updating to eroceed.

The program determines which stations have data toe be added to
the dav tare and the amount of data per station. The following infor-—
mation is pPrinted:

data available for dav ddd
id statiaon amount
nnn Sssss «1idid

where nnn is the station id. sssss is the station mame, and .iiii is
the portion of a tare reauired for this stations data.

The next question iss
stations to be added?

The resrponse should be the statioen ID's of the stations to be added to
the tare, se¢rparated by commas.

The tare to be written should be mounted when the follawing mes-—
sage is produced:

mount tare on mtl, tvee a

When the tare has been mounted, the operater should tvrPe us or 9 where
U, if pPresent, is desired unit number.

FPrior to updating the tare, the followine question is produced:
loas ta be pPrinted?

The acceptable responses include "a" for all logs, "n" for no loas, or
a list of the tvrpes of 1was to be printed serparated by commas where
"t" is the tare l1gm, "s" is the station loe, and "d" is the data los.

The edition in the tarpe 102 is incremented by one. A station
table 1is created from the tare loa, the new stations” information is
added to the table, and the table is sorted. The new file numbers for
each of the stations is calculated and the riew tare logs is written.
The 1o9s and data for the stations are coried from the input tarpe to
the output tare with an arprorriate change in the file numbers in the
1oass and the 1v9s and data for the new stations are inserted at the
appPropriate places.




8.2 Error and Warnins Messages

The followine error and warning messases mav be produced.
no stations to be added, update terminated
No stations were found to bhe added to the dav tare.
failed to write new dav tare
The progsram has aborted before the new dav tare was written.
station id on tare is nnn s/b nnn

The station id on a data record of the input dav tare does not match
the expected value.

errar an station nnn,. =P data
time on inpPut tarpe is
viddd.hhimmiss.ss s/b v.ddd-hhimmiss.s

n

The time on a data record of the input dav tare does not match the ex-—
Ppected time.

erraer on station nnn
1p data missing from vrdddshhimmiss.ss to v.ddd:hhimmiss.ss

The data for the specified time pPeriod is missins on  the inPut davy
tare.

erroréd 1st rec is nnn bvtes

The first record on the inpPut dav tape is not 2000 bwtes lona,
errort station los is nnn bevtes

The station 1o is not 2000 bvtes Tans.
error: station id is npn s/t nnn

The station id on the statien log is not the ex=pected one.
error: rec n of data loa is nnn bvtes

Record 1, 2 or 3 of the data log is not 2000 bytes lanse.
errori 1st char of mode is ¢ s/b «

The first character of the samplineg mode did not match the expPected
character.




e Copv Davy Tapes, DOTCOPY

This proaram corpies a davw tarpes, checks the input tare for errors,
Prints error messages and pPrints requested loss.

2.1 Standard Operation and Messases

This program is started bv enterina:
dtcory [-ncl [=1pPIICRE
where: -nc, if present, indicates no output tare is to be pProduced,
and -1p, if pPresent, causes any printing of tape lwowas to be done on

the line printer.

The inpPut dav tare should be mounted when the following messase
is pProduced:

mnt tare on mtO, tvpe @

When the tare has been mounted the cperator should tvre us or 8 where
s, if¥ pPresent, is desired unit number.

The outrput tare should be mounted when the following messase 1S
Produced:

mnt tare on mtl, tvepe =

When the tare has been mounted the orperator should tvee us or 2 where
u, if pPresent, is desired unit number.

Prior to copving the tare, the following Questions is produced.

logs to be pPrinted?
The acceprtable resrponses include "a" for all loegs, "n" for no loss, ar
a list of the tvrPes of logs to be Printed serarated by commas where
"t" is for tare lom, "s5" is for station los, and "d" is for data los.

As the tare is read, it is checked for errors and error messages
are printed.




9.2 Error and Warnine Messaaes

The error and warnin® messases for the dav tare copPv Prasram are
the same as those for the dav tape urpdate pProgram (see =.2) with the
exception of the first.

10, Svstem Review. DTREV

This program produces a Dav Tare svstem report. This progsram 1is
started by enteringe:

dtrev [-1pl<CR>

in response to the svstem request for ne=t command designated bw  “"%".
The opPticn -—-1pF, it pPresent, causes the output to be printed on the
line printer.

The first messzase of the program is
proaram to produce svystem review rerart

This message is followed by the volume status which lists the
volume number. the davs for which the taeres for the volume number have
bteen written and released or are not needed (the hisher numbered
volumes normally are not needed), the davs for which the tapes for the
volume number have been written and not released and the davs far
which the tares for the volume number have not been written. The data
is listed far the volume numbers one throuah four.

The next set of messases list the status for each station in  the
sretem. The first column is the station identification. The second
column is the list of davs for which the station data was written and
the data was released. The third column is the list of davs for which
the station data was written but the data has not been released. The
fourth column is the list of davs for which there is data available to
write a dary tarpe for the station (this list include the davs in the
third column). The fifth column lists the davs for which the data is
missing and all the volumes of tape for the davy have been written.
The final column lists the davs for which the data is missine and not
all the volumes of tare for the dav have been written.

The next set of messase list the dates and station identifica-
tions forr those tares which must be reread. These entries are pPro-
duced whenever the reading of a station tare is terminated pricar to
the end of file on the station tare. This set of messages is not Pro-—
duced if there are not anv reread entries in the svstem control file.




11. Computer to CompPuter Contral

Whenever two computers are connected to a third element there are
problems invelving which has control over the element. To resaolve
this eproblem in the Dav Tare svstem, one compPuter connected to the
coemmon  RPO4 disk subsvstem is the master and the other is the slave.
The master pPerforms all the file creation, writing and file deletino.
The slave computer can onlv read the files (with one exceprtion). When
the file svstems assisned to the RPO& disk subsvstem are defined
("mounted") for the slave compPuter thev are defined as read onlv file
svetems. This eprevents LINIX from allowine anv prosram from writing on
a file throush the file svstem apPeratians. Due to this restriction
only programs which onlv read the files can run on the slave compPuter.
These programs are the Day Tare Write, Dav Tare Update, Dav Tare CaPv,
Dav Tare ComPare, Davy Tare Svstem Review praograms and the Dav Tare
Permanent Data Edit and Dav Tare Loo Programs when the list or print
functions are used.

Due to the importance of beine able to run the Dav Tare Write
program on the slave computer. a computer to computer control link has
been created to enable the control information produced by this pPro-—
aram to be used to update the Davy Tare svystem file. Moast of the com—
Puter time used bv the Dav Tare svstem is used bv the Davy Tare Read
and the Dav Tare Write progsrams. Therefore in order to distribute the
Day Tare load aver two computers it was necessary to be able to  run
Dav Tape Write on the slave computer as the Dav Tare Read eprogsram.
reads the station tares and writes all the data to the RFO&L disk sub-
svstem. The Dav Tare Write pProsram produces information regardins the
stations and the amcunt of data written on the tare which needed to be
written on the Davy Tare swvstem control file. This information is sent
to the master computer throush the computer to computer contral link.
The master computer then uses the data to urpdate the svstem contral
file.

The computer toa computer link consists of twoe fixed files and two
special uprdate Pprosrams. The two fixed files, slave to master and
master to slave, are used bv the twoe svstem uedate proorams which have
been modified so that every thirty seconds thevy read the files. They
alsa check if anvy data has been written in a collector file on  the
"roaot” file svstem ("/dpcoll"). If any data has been written on the
slave’s computer collector file, the file is recreated and the data is
written on the slave to master file. The master comPuter's update
proaram checks its collector file and the slave to master file. If
there are entries in either file, the data is used to update the in~-
formation in the Dawvw Tare svystem control file. If the data was re-—
ceived from the collector file, a new one is created. I+ the data was
received from the slave to master file, a response is written on  the
master to slave file that the data was received by the master so that
the slave can reset the slave to master file. A1l of the messases
fram siave to master and master to slave are numbered so that eprorer
svnchronization can be maintained.
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The slave compPuter uses a sPecial capability to write on  the
slave to master file. The slave computer determines the actual block
numbers assigsned to the file and writes those blacks at the device
input/output level rather than the file structure level. Bv writins
at this level, the slave comPuter is not restricted bv the "read oanlv"
restriction impPosed on the file svstem. The slave computer onlv uses
the blocks assigned to the file by the master computer, thus it does
nat cause any conflicts with the master comPuter” s block assignments,

12. Tape Compare, DTCMP

This pProsram is used to comPare a station tare to a dav tare.
The station tare is mounted on tare drive zeéero and the dav tare 1s on
tarpe drive c¢ne.

12.1 Standard Orerations and Messames

The program is initiated bv enterinet
dtempL{CR>
in response to the svstem request for next command desisnated bwv "4“.
The first messase of the Program is:
program to comrare station and dav tares

This message is followed bv the standard tare messases and «Questions
followed by the dav tare mount messase.

Prior to checking each compPonent of data, the following messaase
is produced:

checking =P
where x is Ly 5, or 1 indicating the compPonent beine checked.
Next the prosram attempts to position both tares to the beginnine
of the data to be compPared. If there are any errors one of the fol-
lowineg messases will be produced.

No data on davy tare

This messase is produced when no data is found on the day tare for
this station and component.
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Data on daw tare when nrchan = 0

This messase is produced when there are no channels for the pParticular
compPonent on the station tare but data is present on the dav tape.

Error in station tare

This messase is produced when there is an error in the station tare
which makes it impossible to pProceed with the compParisaon.

Error in dav tare

This messase is pProduced when an error is detected inm the dav tare
which makes it impossible to proceed with the compParison.

If it is pPossible to prorerly pPosition both tares to besinning of
the 1one pPeriod data, the following message is produced.

dav tare LP data starts at wv,ddd,hhimmiss.ss !
where v,ddd>bhhimmiss.ss is the time thsz long eperiod data starts on the
dav tare.

No data indicators from
vidddohhimmiss.ss to w.ddd,hhimmiss.ss

This messase is produced if the "no data indicators" is present in the

lone pPerind data (the no data indicator is 00Q000(0) for SR and ASRO
and 177777(0) for Worldwide).

Noe station tare data for '
vaddd.hhimmiss.ss to vr,dddshhimmiss, s

w

This message is produced when there is no station data between the two
times vet there is dav tarpe data.

No davy tare data for
y,ddd>hhimmiss.ss to vedddshhimmiss.ss

This messase is pProduced when there is no dav tare data between the
two times.

Timine error -
station time = wv,ddd-hhimm:ss,.ss,
day tare time = v,ddd.-hh:mmiss.ss

If there is a timing error this messase is pProduced showina the sta-
tion time and the davy tare time.
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cmP err forr ch n, at v.,ddd.hhimmiss. s
st.data = m, cdt.data = p

This messagse is produced when there is a compare error for the channel
designated bv n for the time desisnate by wv.,ddd.bhhimm:ss,ss. The sta-
tion data is in octal form desisnated bv m and the dav tare data is in
octal form desianated bv e,

Error on station tare, time = v.dddshhimmiss.ss

This messase is produced if there was an error detected on the station
tare.

mn

Error on dav tare, time = vyddd.hhimmiss.s

If an error was detected on the dav tare this error message 1is Pro-
duced.

Day tare time discontinuitw.

Exprected time = v,ddd.hhimmiss.ss

actual time = v,dddshhimmtss.ss

This messase is pProduced when the time of the data on the dav tare is
not the expected time.

llnexpected EOF on station tare

This message is produced when the station tare has an unexpected end
of file.

Unexrpected EOF on dav tape

When an unexpected end of file occurs on the dav tare this message is

produced.

1Z. Enter Time Corrections Prosram. DOTTMCR

This eprogram is used to pPut in time corrections when thev are not

automatically entered due to the data on the header of the tapes.

13.1 Standard Oreration and Messages

The program is initiated by enterinat

dttmcr<CR>
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in response to the svstem request for next command designated bv "%,
The first messazse of the prosram is:s
enter time correction Progsram
This messase is followed bv the question:
station 147

The two or three character id for the station needing the time correc—
tion should be entered folloawed byv ORI,

I
n
T
Dal
o
mn
g
-+
n}
-~
gt
™

The time of the time correction is entered in r
Qyuestian?

t:me of carrectian™
The time should be entered in the form v.ddd, hhimmlCR:,
amount of correction(in milliseconds)™?

The response to this auestion is the amount of time correction, @n—
tered in millisecands.

time corrected to zero?

A
¢

The acceptable responses to this question are viCRY> desisnating wves.
n<CR> designatine no and c<CRY» which desiganates that the previous en-
tev for this time should be canceled.

If there is no room for the time correction,. the messages

noe room for this time correction

is printed and the program terminates (there is only room  for three
time corrections rer dav).

The corrected values can be checked by runnins DTLOG using  the
print of station logs.

14, Enter Calibration Data. DTCAL

This eroaram is used far entering or carrectins calibratiaon
data manuallvw.




14.1 Standard Oeeration and Messaaes

The Program is

dtcal<CR:

in response to the

The first message of

enter calibration

This message is
station id?

The twoe or three character
tered followed by 2R,

The time of calibratian

time of calibration?

The time should be entered in
The component to

compPoanent?

The accerptable answers are
perinod. and i<CR> for

The channel to be worked with is

channel™

Enter the number of the

The averagse amplitude is

amplitude a.a?

where a.a is the averase

correct enter <CR>
<CR>

The averase freqauency is

frequency £.¢7

where f.f is the averaae
enter

correct <CR>

<CRZ.

srvstem reqauest for

id for

the

be worked with is

14CR> for
intermediate rerind.

channel to be worked with

amplitude. If
@lse enter the new average amplitude

freauency. I+
else enter the

initiated bv enterina:

the Proaram 1s8
data eproaram

followed bv the question:

the desired station

form ~v,ddd, hhimmlCR>.

lang  pPericd. s R

followed

displaved in the squestion:

the

current

disrlaved in the gsuestiant

the
new averase frequency

current fr

next command desisnated bv "%

should be

determined by the suestion:

for  sh

determined bv the suestion:

b DR,

amPlitude

followed

eqUuency

followed

eni—

is8 entered in response to the guestian:t

art

t..

-




The program lwoprs back to the time of calibration «Question and
keers looring until a <CR> is @iven in answer to the time suesticn.

The calibration values can be checked bv running DTLDG usine the
Print of data loas.

15. Data Purse, DTFPLURGE

This progsram is used to purae data from the svetem. :

15.1 Standard Qperatiens and Meéessaages

The pProugram 1€ 1ni1ti1ated by entering:
dtrPurae K.
in response ta the <. <tem request for next command designated bv "4,
The 7zt messasze ot the program is?
Purae data eprozram
This message 1s followed by the question:
station 147

The twa or three character id foar the station needing data pursed
should be entered followed by <CR>.

The start time for the Purgse is entered in response to the aues-—
tion:

"

start time v,ddd,hhimmiss.s

where vyddd.hhimmiss.ss is the start time of the most recent input
tare. If the Purae is to start at the displaved time enter <CR> else
enter the start time in the form voddd.hhimmiss.ss<ZR> or an accept-
able shortened version.

The next Question is:
stap time wv.ddd.hh: ... . _57?
where v,dddshhimméiss.ss is the stop time of the most recent tare. If

the pPurge is to terminate with the disrlaved time enter <CR»> else
enter the stop time in the form v.,ddd.hhimmiss.ss<CR> or an acrcertable




shortened version,

The final Question ist

will this data be rerplaced?

L o aas i R e e atlibes e -

An entrvy beginnine with "n" will indicate that the data will noet be
reprlaced. Anv other entrvy means that the data will be replaced.

16, Data Comeplete, DTCOMPLETE

This proaram sets that the data is complete and readv to write
for a station. It is used when it was expected that data would be
available between twa tares and then the data never became availatle.

16.1 Standard Operation and Messages i

The eProsram is initiated by enterins:
dtcompPleted<CRY>
in response to the svstem resuest for next command desisnated bw “%4". .
o€ first message of the program ist
¢ we v to set data complete for a station

This messasge is followed .., . Juestions:

station id?

|

The twos or three character id for the desired station s, en~
tered followed bwv <CRZ, i
!

The next Question iss

start time v,ddd,hhimmiss.ss?

where vsddd.-hhimmiss.ss is the stor time of the first tave. I¢ this
time is correct enter <CR> else enter the correct start time in the
form v.ddd.hhimmiss.ss or an acceprtable shortened version.




The final question ist

stor time v.ddd.-hhimmiss.ss™

where v.ddd.hhimmiss.ss is the start time of the second tare. If this
time is correct enter <CR>» else enter the correct stop time in the
form v.ddd.hhimmiss.ss or an acceprtable shortened version.

The final messasgse is?

data will bte marked complete from wywvwv.ddd throush v, ddd
or
no data will be marked complete

The first messase is produced if everwthing is correct. The start and
stap dates are adiusted bhased on the data that is in the svstem. The
second messase is produced if the start and storp times, after beins
adijusted for the data in the svstem or lack of it, indicate that no
dawvs will be marked comelete.

17. WINIX Crash Rerair Frocedure

The commands dcheck, icheck and restor have been modified toa make
it easier to repair damage to a file svstem after a svystem crash or
improrer shutdown. Every file and directory in the WUNIX svstem is de-—
fined by an inode. The inodes describe the file, the owner, the size
of the file. The repair procedure involves clearine the inode of  anvw
file or directory that has an error and then restoring the files from
the tast dump tare for all the files that are on the tare and have a
cleared inode.

The dcheck and icheck commands have beern modified to make more
tests on the files and directories and to clear the inodes of those
with definite errars. The restor command has a new oeption "-z" which
causes the zeroed {(cleared) inodes to be restored from the dump tare.
These procedures do not salve all the problems, If blocks are used by
two or more files, the files need to be checked and the inodes for the
ones in error need to be cleared. In manv cases the modified dates
for the files will be @arlier than the last dump tare date in which
case the inodes for baoth +iles can bhe cleared and restored without
checking the files.




17.1

most
file
will

Recavery Procedure

The followine is a step bvw step proacedure for recoverine from

crashs. Steprs two through eleven have to be perrormed for each
svystem used. There are several cases for which the following
not work.

1) Baoot the svestem in a sinele user mode. This 15 done bv
entering 173020 into the console switches by pPressing each of the
digits in order and then pressine the "LSR" kewvw on the processor
caonsele pPrior to bootine. After this has been dome, boot in the
normal manner (the initial outrut on the terminal and the losin
message will not be produced).

2) Run dump to save the current contents of the file swvstem an
tare.

2) Run icheck in normal manner. I¥ there are o multieple used
blocks 9o to sterp five (multirple used blocks are indicated bv a
block number followed by “"durs inode =" followed by additionad
data).

4) Rerun icheck wusing the "-b" ortioeon with a 1ist of the multi-
Ple used blocks. Noxte the inodes involved (the number immediate-
T+ following "inode=").

=) Run dcheck with the "-r" aption also use "—-i" and list the
inode reported in sterp four if sterp four was run. Note the path-
names of the inodes. If ster four was not used oo to ster eisht.

&) For each of the rathnames listed in step five, list the date
the file or directory was last modified usine "1s -1d epathname".

7) For each file with a modification date prior to the date of
the last dump tare and everwy directorv. clear the inode using the
"clri” command. For the other files contact the owner to deter-
mine if it is better to restore the file or have the owner try to
correct the file. Clear the inoede of the files that the owners
want restored.

2) Run icheck with the "-g" option reboot the svstem in the sin—
ale user mode when icheck ends.

2) Run restor with the "z" oarption usine the latest dume tare for
the file svstem (not the dump pProduced in step twa)., This run
will tist the inode number of directories and files that are re-
stored from the dump tare.

10) Run dcheck with the "-n" and "-i" options and list the
inodes which were restored in the previous step. If some inondes
are cleared bv dcheck that were Just restored by restor, return
to ster six and use the next older version of the dumep tare.
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1 11) Run icheck with the "-s" aption.

12) Compare the list of incdes cleared bv steeps five, seven and
ten with those restored by sterp nine. If any inodes were not re—
stored run restor using the "« oetion followed bv the list of
inodes that were not restored and using the tare Produced in ster
two.

3 St et A

12) Halt the pProcessor, clear the console switches by Pressing
the "CLR" kevw then pPressing the "LER" kevwv. Boast in the normal
manner.

14) Inform the owners of all the files that were restored. If a
directory was restared tell the cwner that anr new files on that
directorv have been lost. If anvy files were restored in ster 12,
tell the owners of lost files that ther can doe a "ls -1 /" and
check if anvy of their files are listed with a number in the root
directorw,

17.2 Abnoermal Recoverw When Fossible to Root

If it is possible to boot but it is not Possible to perform  the
steprs described in the Preceding section. the swvstem must be restared
from the previous dump tare. The followine are the steps for restor-—-
ing the svstem.

1) Boot the svstem in a sinale user mode. This 1is done b
entering 1732030 into the console switches by pPressing each of the
digits in order and then pressing the "LSR" kev on the Processor
console pPrior to booting., After this has been done, boot in the
normal manner (the initial ocutput on the terminal and the login
message will not be Produced).

2) Run icheck using the "-s" option. Reboot the svstem in the
sinale user mode when icheck ends.

Z) Run restor using the "r" option. Reboot the svystem in the

multirle user mode.

4) Run icheck and dcheck in the rnormal manner to check if all
the errors have been corrected.

5) Inform all the users that the svstem has been restored to the o
date and time that the dumr tare was made. -




17.3 Recavery When Imprassible to Boot

Sometimes it is impossible to baoot UNIX because ILINIX or one of
the other necessarv files have been destroved. Two tares are keept to
alloew a auick recoveryv when this occurs. One tare has the new version
of the tmrk prosram (ntmrk) and the ather has a relativelw recent ver-—
sion of the disk dumped with the dd prosram. The following stepPs
should be used to recover the svstem.

1) Mount the tare with ntmrk on unit zera and read it in bv  the

procedure described in "Setting up UNIX" enterineg ntmrk in pPlace
of tmrk.

2) Mount the dd dump as unit zero and enter a disk and tare
offset as zero and a count of 12000,

2) Halt the processor and then eproceed as described in section
17.2 e=xcert the WUNIX to be loaded the first time should be the
UNIX name listed on the dd dume tare label.

17.4 Clearineg Disk Errors

Sometimes the disk svstem writes with an error when the svstem
loses Power. This causes an unrecoverable disk errcor. If these er-—
rors inhibit the recavery of the svstem, thev can be cleared by writ-
in® on the block with the error. The block from the disk up ta and
includine the block with the error can be corpied to masnetic tare by
the command:

dd if=<disk> of=/dev/rmt0Q count=<cnt>
where <disk> is "/dev/rk" or "/dev/rpPO0" as apprapPriate and <cnt> is
the block number plus one. The data should be corpied bhack by the fol-—

lowinge command:

dd if=/dev/rmtQ of=<diskl>

13. Dav Tare Svstem CZrash Rerair, DTREPAIR

This prosram checks and corrects the davy tare file svstem after a
system crash or disk failure.
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18.1 Standard Operations and Messages

The program is initiated bv enteringt
dtrerair<CR>
in resrpanse to the svstem request for next command designated bwv "4".
The first message ist
day tare swvstem crash repair pProsram
This message is followed by the auestion:
Number of file svstems n?

where n is the current number of file svstems. I the current npumber
is carrect enter <CR> else enter the correct number of file svystems.

The following messagde and aAuestions will be produced for each of
the file svstems.
file svetem = /dev/rep «x7?
where == is the number of the file svstem. I+ the number 1s correct

enter <CR> else enter the correct number of this file swvstem.

The proaram then will check the size of the file swvstem and
print:

file svetem has iiiii free 2000 bvte records.

where iiiii is the number of free blocks.

The number of 2000 bvte btlocks for the +ile svstem is entered in
response to the question?

Size nnnnn?
where nnnnn is the current number of blocks for the file svstem. 1

the current is «correct enter <CR> else enter the correct number o
blocks in inteser form.

I

The number of free blocks is determined by the questiont
free nnnnn?
where nnnnn is the number of free blocks for the file svstem. I+ the

current is correct enter <CR> else enter the correct number of free
blocks in inteser foarm.

DN



After these questions are repeated for each file svstem, the
amount of data for each volume is determined by the auestiont

Amount of data for volume v f.¢7
where v is the volume number and f.f is the current amount of data for
the volume. I+ the current amount of data is correct enter ZCR> else
enter the correct amount folloawed byv <CRIFx. This question is repeated
for each volume.
The amount of data for the dav is determined by the Question:
Amount of data for dav f.+7
where f.¥ is the current amount of data for the dav. If the current
amount is correct enter <CR> else enter the correct amount of data for

the davw followed bwv < CRI-.

The aprproximate size of the svstem spPan is printed in the mes-
sagesl

ArPpProximate size of svstem seran is f.§
where f.f is the arpProximate size of the svstem span.
The svstem spPan is asked for bv the Questiont
Svatem sPan = f.F7
where f.f is the current svstem sran. If it needs no correctine enter
<CR> else enter the fleoatins point number of the new svstem span Ffol-
lowed by <CR>.
The next Aauestians are to correct the dates of the svstem.
earliest dav on srstem = vvyvy,ddd?
latest dav on svystem = vvvv,ddd?
date of last volume 1 dav tare = vvvv,ddd?
UppPer 1imit of svystem spPan = vwvwvv,ddd?
Beginning dav for file svstem cvecle = wyvy,ddd?
where vvvvrddd is the current date on the svystem for each entrv. If
the current date is correct enter <CR> e¢lse enter the correct date for
each question.

The final question is:

Time between readins and writing f.f7?

where f.f is the current time between the two. If the current time is
correct enter <CR> else enter the correct time followed by <CR>.
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